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BacteriologyAbstract Objectives: We aimed to ﬁgure out clinical characteristics of pediatric acute mastoiditis
and to plan a strategy for the management of these young patients.
Methods: In this retrospective study we evaluated the medical records of 32 patients aged less
than 16 years old, who were treated in our department for acute mastoiditis between 2000 and 2011.
Results: The mean age of the population was 3.7 years. In 6 children (18%) previous pathologic
conditions of the ear have been reported. All children had some evidence of post-auricular inﬂam-
mation. Other symptoms such as auricular protrusion, otorrhea, fever and otalgia have been
reported. White blood cell count showed elevated values of leucocytes in 72% of the cases. Anemia
was noted in 24 patients with a mean hemoglobin rate of 9 g/dl. Computerized tomographic scan of
the petrous temporal bones was required in 27 children. In our series, 19 patients had subperiosteal
abscess and 3 children presented involvement of the central nervous system. Upon admission, all the
patients were immediately put on intravenous antibiotics. Abscess drainage was indicated in 11
cases. A simple mastoidectomy was performed in 54% of the cases. Most of the children recovered
well. Three children suffering from immunodeﬁciency had a recurrence of acute mastoiditis and
required a second surgical treatment.
Conclusion: Initial management of acute mastoiditis starts with intravenous antibiotics and com-
puterized tomographic scan of the petrous temporal bones. Surgical approach is required in case of
complications or failure of medical treatment. Watchful clinical monitoring is essential in all cases.
ª 2014 Egyptian Society of Ear, Nose, Throat and Allied Sciences. Production and hosting by Elsevier
B.V. All rights reserved.1. Introduction
Acute mastoiditis is the result of extension of acute otitis
media into the mastoid air cells with an accompanying
suppuration and bone necrosis. It mainly affects pediatric
population. Intracranial complications may develop quickly
and be life threatening. Patients may present with alternative
symptoms and signs which do not immediately suggest acuteed.
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206 W. Abid et al.mastoiditis. Early diagnosis and appropriate management and
treatment should lead to satisfactory outcomes in most cases.
Since the introduction of antibiotics, the incidence of mastoid-
itis as a complication of otitis media has declined substantially.
Mastoidectomy has historically represented the standard surgi-
cal treatment of acute mastoiditis. During the last years, a
rather management was adopted. There was, however, a lack
of consensus regarding the diagnosing criteria and therapeutic
strategies.
2. Patients and methods
We evaluated the medical records of all patients aged less than
16 years old, who were admitted to our department for acute
mastoiditis during 11 years between 2000 and 2011. Data con-
cerning children’s age, gender, history of pre-admission middle
ear infections, clinical signs, treatments before and after admis-
sion, surgical, bacteriological and radiological ﬁndings and the
ﬁnal outcome were manually collected and analyzed.
The diagnosis of AM was based on clinical signs and symp-
toms and the criteria applied were signs of acute otitis media
accompanied by retroauricular inﬂammatory signs and/or
antero-inferior protrusion of the auricle.
Patients presenting chronic otitis media with cholesteatoma
or otitis externa were excluded.
3. Results
From the total of 35 children hospitalized for acute mastoid-
itis, 3 children with cholesteatoma were excluded from the
review. Criteria of inclusion were fulﬁlled by 32 children. There
were 18 boys and 14 girls aged from 2 months to 15 years with
a mean age of 3.7 years. Children under 3 years old repre-
sented more than half the cases.
In 6 children (18%), previous pathologic conditions of the
ear have been reported (Table 1). Three children had a history
of previous episode of mastoiditis. A seven year old child had
ear malformation with ear canal atresia. A ﬁfteen year old girl
had undergone surgery for tympanic membrane retraction
related with a chronic otitis media. A one year old boy had
a history of myringotomy for acute otitis media. Seven other
children had a history of other diseases. One patient suffered
from immunoglobuline A deﬁciency and had been operated
for cleft palate. Another presented diabetes type 1. Five chil-
dren were under treatment for anemia.
The mean duration of symptoms before admission was
7.7 days (range 2–15 days) and 56% of children had been
treated for AOM with oral antibiotics. The most frequently
prescribed oral antibiotics were amoxicillin–clavulanic acidTable 1 Medical antecedents.
Medical antecedents Number %
Previous episode of mastoiditis 3 9.3
Ear canal atresia 1 3.1
Chronic otitis media 1 3.1
Acute otitis media 1 3.1
Anemia 5 15.6
Ig A deﬁciency + cleft palate 1 3.1
Diabetes type 1 1 3.1(12/18) and 2nd generation cephalosporins (5/18). All children
had some evidence of post-auricular inﬂammation (redness
and/or swelling and/or tenderness) and most of them presented
with auricular protrusion (84%) (Fig. 1). Signiﬁcant fever
(>38) afﬂicted 78% of the children. Thirteen cases showed
an active ipsilateral otorrhea at presentation. Pain was present
in eleven little patients. Headache had been reported by only
one child. Pathological tympanic membranes were evident
under the otomicroscope in every patient. In 29 children, we
detected signs of acute otitis media with inﬂamed and bulging
but intact eardrums. Three patients had dull and thickened
membranes on the afﬂicted side. The remaining three cases
presented perforation of the tympanic membrane. In our ser-
ies, 3 patients presented involvement of the central nervous
system: two suffered lateral sinus thrombosis and the other
had meningitis.
White blood cell count showed elevated values of leucocytes
in 72% of the cases. Anemia was noted in 24 patients with a
mean hemoglobin rate of 9 g/dl. Bacterial samples were col-
lected from ear swab of otorrhoea, retroauricular abscess
puncture, open surgical exploration and after myringotomy.
Microorganisms were identiﬁed in only 13% of the patients.
We isolated S. pneumonia and Streptococcus pyogenes group
A. Computerized tomographic (CT) scan of the petrous tem-
poral bones was obtained in 27 children. These were mainly
performed when the clinical condition of the child raised sus-
picion of an associated complication. Images obtained with
CT allowed a detailed assessment of the extent of the inﬂam-
matory process within the middle ear and mastoid as well as
the adjacent intracranial structures. The middle ear and mas-
toid cavity were opaciﬁed in all cases. Imaging ﬁndings
revealed erosion of the outer cortical bone of the mastoid asso-
ciated with a subperiosteal abscess in 19 children (70%) (Figs. 2
and 3). Imaging studies revealed lateral sinus thrombosis in 2
children (Fig. 4).
Upon admission, all the patients were immediately put on
intravenous antibiotics: in half patients a double coverage cef-
otaxime + fosfomycin was applied for the synergic effect
against S. pneumonia and Staphylococci. The 16 others were
put on amoxicillin–clavulanic acid. Aminoglycosides were
associated to in 6 cases when Gram-negative bacteria infection
was suspected. The patients underwent intravenous treatment
during their whole hospital stay. The mean duration of hospi-
talization was 9 days. Following discharge from the hospital,
the children were routinely prescribed oral antibiotic for an0%
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Figure 1 Symptoms of acute mastoiditis.
Figure 2 CT scan (axial plane) revealed acute mastoiditis with
erosion of the outer cortical bone of the mastoid.
Figure 3 CT scan (axial plane) showed acute mastoiditis
complicated by subperiosteal abscess.
Figure 4 CT scan (axial plane) revealed subperiosteal abscess
and lateral sinus thrombosis.
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third generation cephalosporin 30%). The mean total antibi-
otic duration was 21 days (It varied from 15 to 45 days). Anti-
pyretics and analgesics were given on an individual basis.
From 10 uncomplicated acute mastoiditis 9 recovered well
with medical treatment alone. Mastoidectomy was performed
in only one case that showed a poor response to initial
approach. This surgical session took place in the 3rd day of
hospitalization.
Initial surgical treatment in children with subperiosteal
abscess included mastoidectomy (n= 6) or abscess drainage
(n= 11). From the latter subgroup, 7 children were cured
without any supplementary treatment while 4 required
mastoidectomy in the end (Fig. 4). In two children with
subperiosteal abscess, the retroauricular punctures were
negative, the clinical presentation was reassuring and the resultswere quickly satisfactory under intravenous antibiotics. No
additional surgical treatment was required for both of them.
The 3 patients suffering from intracranial complications
were subjected to mastoidectomy. Overall mastoidectomy rate
for the whole population reached 54% with a mean delay of
3 days after admission (Fig. 5).
Myringotomy was indicated in 10 children. Ventilating
tubes were inserted in 7 instances.
The mean hospital stays were 7 days for the non surgical
group, 9 days for the group who underwent abscess drainage
and 11 days for the group who underwent mastoidectomy.
Three children had a recurrence of acute masoiditis within
2–3 months. All of them suffered from immunodeﬁciency:
immunoglobuline A deﬁciency, diabetes and sickle cell anemia.
Two of them belonged to initially mastoidectomized patient.
All recurrence cases required mastoidectomy.
From the whole series, 91% recovered well with no
recurrence.
4. Discussion
Acute mastoiditis is the most common intratemporal compli-
cation of otitis media. It mainly affects pediatric population.
Its management is still a challenge due to potentially serious
complications. Nevertheless, no uniformly accepted diagnostic
and therapeutic criteria have been established for the manage-
ment of pediatric acute mastoiditis. The diagnosis of acute
mastoiditis is based on the clinical signs of post-auricular
swelling, erythema, tenderness, and protrusion of the auricle.
Acute mastoiditis affects children of all ages but particularly
those under three years old. These young children are the least
immunological prepared to ﬁght highly virulent pathogens,
and the diagnosis of acute otitis media is difﬁcult to make
due to the narrow external ear canal often obstructed by ear
wax.1,2 Routine antibacterial therapy of otitis is not an abso-
lute safeguard against mastoiditis. In most cases, children have
received prior antibacterial agent therapy. Patients receiving
antibiotic pre-treatment had a signiﬁcantly higher incidence
of sterile culture results.2
Acute mastoidis
(n=32 )
Intracranial
complicaons (n=3)
Uncomplicated
mastoidis (n=10)
Subperiosteal
abscess (n=19)
Mastoidectomy
(n=1)
Retroauricular poncon 
(n=8)
Abscess drainage 
(n=11)
Mastoidectomy
(n=4)
Mastoidectomy
(n=3)
Intravenous anbiocs
Mastoidectomy
(n=6)
Figure 5 Therapeutic protocol in our series.
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formed. Indication of imaging varied greatly among medical
centers. In the series of Psarommatis et al., only 20% of chil-
dren had been subjected to CT scan. Imaging was performed
only in children with suspected intracranial complications, in
recurrent acute mastoiditis and in non-typical presentations
when diagnosis was in doubt.3 Other authors suggested to
obtain imaging not only for the patients with clear neurologi-
cal signs but for every patient with acute mastoiditis.4 We indi-
cated imaging when intracranial complications were suspected,
when clinical examination evoked subperiosteal abscess, when
no clinical improvement was noted within 48 h and when sur-
gical treatment by mastoidectomy was considered. In young
children, sedation or general anesthesia may be required to
obtain adequate imaging.
Upon admission all children were put under intravenous
antibiotic therapy. Amoxicillin-Clavulanate eventually associ-
ated to aminoside or Cefuroxime associated to Fosfomycin
were the drugs of choice. In the presence of purulent otor-
rhoea, swabs should be taken for microbiology testing. Culture
directed antibiotics should then be prescribed.
A systematic review of the literature found a lack of
consensus regarding the decision to operate a child with mas-
toiditis. Gliklich et al. investigated the indications for surgical
treatment and found an elevated white blood cell count,
proptosis of the auricle, and fever on admission were indica-
tors for surgical intervention.5 Psarommatis et al. believe that
initial surgical approach to pediatric acute mastoiditis plays a
vital role in the ﬁnal outcomes. In that series surgical treat-
ment involved wide-ﬁeld myringotomy (inferior-posterior
quadrat of the tympanic membrane) in all children, including
those presented with otorrhea, on the day of admission.
Simple mastoidectomy or abscess drainage was associated
in case of subperiosteal abscess or intracranial complica-
tions.3 In some centers a cortical mastoidectomy is performed
in all instances, including very young children, starting from
8 months of age.6
Many authors believed that the hospital stay and the dura-
tion of the antibiotic treatment were not signiﬁcantly reduced
by mastoidectomy when compared with more conservativeapproaches.3,4 On the other hand, reluctance to perform a
mastoidectomy is mainly related to the anesthesiological risks
in very small children.
In the uncomplicated cases, medical treatment alone led to
complete recovery in most cases.
The management of the subperiosteal abscess included
either the evacuation by exploratory puncture and incision
or simple mastoidectomy.4
Children should be kept under watchful clinical monitor-
ing. In the lack of clinical and biological improvement, a mas-
toidectomy should be performed within 24–48 h.
Immediate surgical treatment is indicated for intracranial
complications combined with a neurosurgical procedure as
needed, in order to clear the source of infection. It can be per-
formed in the same surgical session, or it can be delayed until
the neurological conditions have stabilized.4
In our center, the current treatment protocol for acute mas-
toiditis does not include immediate myringotomy with or with-
out ventilation tube insertion on admission. The time to
practice the myringotomy depends on the course of the pathol-
ogy. Myringotomies are reserved for children with consistent
retroauricular swelling and bulging of the eardrum.
The relatively high rate of mastoidectomies in our series
(54%) probably reﬂects the high frequency of complicated
mastoiditis (68.75%) in comparison with other studies (10–
29%).1,3,75. Conclusion
Acute mastoiditis is a rare but serious complication of acute
otitis media. Computerized tomographic scan of the petrous
temporal bones should be performed to detect associated
complications. Initial management of acute mastoiditis
includes intravenous antibiotics with watchful clinical moni-
toring. Conservative medical treatment could be curable for
uncomplicated acute mastoiditis. Surgical approach is
indicated by the failure of medical management or the presence
of complications. Good outcomes should be expected for
children who are managed without delay.
Management of acute mastoiditis in children 209Conﬂict of interest
None declared.References
1. Groth A, Enoksson F, Hultcrantz M, Stalfors J, Stenfeldt K,
Hermansson A. Acute mastoiditis in children aged 0–16 years––
A national study of 678 cases in Sweden comparing different
age groups. Int. J. Pediatr. Otorhinolaryngol. 2012;76:1494–1500.
2. Bartolome Benito M, Perez Gorricho B. Acute mastoiditis: increase
in the incidence and complications. Int. J. Pediatr. Otorhinolaryn-
gol. 2007;71:1007–1011.3. Psarommatis IM, Voudouris C, Douros K, Giannakopoulos P,
Bairamis T, Carabinos C. Algorithmic management of pediatric
acute mastoiditis. Int. J. Pediatr. Otorhinolaryngol. 2012;76:
791–796.
4. Zanetti D, Nassif N. Indications for surgery in acute mastoiditis
and their complications in children. Int. J. Pediatr. Otorhinolaryn-
gol. 2006;70:1175–1182.
5. Gliklich RE, Eavey RD, Iannuzzi RA, Camacho AE. A contem-
porary analysis of acute mastoiditis. Arch. Otolaryngol. Head Neck
Surg. 1996;122(2):135–139.
6. Michalski G, Hocke T, Hoffmann K, Esser D. Therapy of acute
mastoiditis. Laryngorhinootologie. 2002;81:857–860.
7. Pang LHY, Barakate MS, Havas TE. Mastoiditis in a paediatric
population: a review of 11 years experience in management. Int. J.
Pediatr. Otorhinolaryngol. 2009;73:1520–1524.
